A field study was conducted to screen out a number of Bangladeshi Tomato (Lycopersicon esculentum L.) varieties for salinity tolerance. Three levels of salinity were 2.0-4.0 dS m -1 , 4.1-8.0 dS m -1 and 8.1-12.0 dS m -1 . Significant varietal and or salinity treatment effects were registered on plant height, leaf area, plant growth, yield, dry matter plant -1 , Na + and Claccumulation in tomato tissues. Variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 consistently showed superior biological activity at moderate salinity (4.1-8.0 dS m -1 ), based on dry matter biomass production thus displaying relatively greater adaptation to salinity. Under saline condition, all plant parameters of tomato varieties were reduced compared to the control except number of fruits of BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2. Thus, BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 can be regarded as a breeding material for development of new tomato varieties for tolerance to salinity in saline areas of Bangladesh.
Introduction
Salinity is a significant problem affecting agriculture worldwide, including Bangladesh, resulting in substantial losses in crop yield. In Bangladesh, coastal areas about 2.86 million ha covered by 30% of the total crop land of the country. Of this, nearly 1.056 million ha are affected by varying degrees of salinity (Karim et al., 1990) . The severity of salinity of this area increases with the desiccation of the soil. It affects crops depending on degree of salinity at the critical stages of growth and reduces yield and in severe cases, total yield is lost. It has become imperative to explore the possibilities of increasing potential of these (saline) lands for increasing production of crops. Out of coastal cultivable saline area, about 328 (31%), 274 (26%) and 190 (18%) thousand hectares of land are affected by very slight (2.0-4.0 dS m -1 ), slight (4.1-8.0 dS m -1 ) and moderate salinity (8.1-12.0 dS m -1 ), respectively are scope to successfully crop production (SRDI, 2010) . Suitable cultivars are required to overcome the serious limitation posed by salt affected coastal areas. Tomato (Lycopersicon esculentum L.) is an important vegetable in Bangladesh. Extensive research is necessary to develop growing conditions in moderate salinity to produce good vegetative growth. The tomato plant is moderately sensitive to salinity (Peralta et al., 2005) , although considerable differences between cultivars may be observed (Allen et al., 1998) . Tomato can tolerate salinity up to 2.5-2.9 dS m -1 in the root zone without yield losses (Sonneveld and Van der Burg, 1991) . The exact salinity level may vary depending on cultivar sensitivity (Caro et al., 1991) and environmental conditions (Karlberg et al., 2006) . Therefore, the experiment was undertaken to evaluate the ability of ten varieties of tomato for growing under different saline conditions and screen them for salinity tolerance.
Materials and Methods
The field experiment was conducted in the farmer's field at three dispersed locations, Agricultural Research Station, BARI, Khulna, in a naturally salt affected soil to screen out the performance of salinity tolerant varieties of tomato. The properties of soil of the site are presented in Table 1a . The treatment consisted of three salinity levels 2.0-4.1, 4.1-8.0 and 8.1-12.0 dS m -l as shown in Table 1a, Table 1b 
Results and Discussion
Plant growth was significantly affected by different varieties as well as salinity (Tables 2a &  2b) . Treatment with lower salinity gave the higher values of most plant parameters as compared to the normal salinity. Plant height, leaf area, number of fruits, fruit weight, shoot and root dry matter weight were significantly different among the salinity levels across the tomato varieties (Tables 2a & 2b) . Na + and Cl -accumulation in the plant tissues was significantly (P<0.05) influenced by the tomato varieties and salinity levels ( Table 3) .
The severe reduction in plant height demonstrated a consistent effect of high salinity in plant growth rate. BARI Tomato 14 was superior with respect to plant height and it was visually relatively stable and healthier even under the moderate salinity level (8.1-12.0 dS m -1 ). Similarly, BARI Hybrid Tomato 5 and BARI Hybrid Tomato 3 and BARI Tomato 11 exhibited better performances as well as plant height among the ten tomato varieties (Table 2a) . Adler and Wilcor (1987) found that salinity adversely affected the vegetative growth of tomato in respect of plant height and dry weight. Adams (1991) reported that comparisons of tomato in different salinity sources had led to the conclusion that the exposure of tomato to low and moderate salinity affected fruit growth mainly through osmotic effects rather than ion specific toxicity, provided that the basic nutrient supply is balanced and adequate.
On the other hand, green mater value did not differ among the varieties, but clearly demonstrated a steady adjustment in response to moderate salinity via elevated values with the increasing salinity across the ten varieties (Table  2a) . Shani and Dudley (2001) reported that the yield loss was occurred due to reduced photosynthesis, high energy and carbohydrate expenses in osmoregulation and interference with cell functions under saline conditions. Eltez et al. (2002) reported that the number of fruits was unaffected by moderate salinity and that reduced yield was entirely due to smaller fruit. According to Olympios et al. (2003) , the number of fruits plant -1 was restricted when the level of salinity in the root zone was 8 dS m -1 or higher. Comparing the response of different varieties to salinity, it could be clear that reduced in 8.1-12.0 dS m -1 salinity. Moreover, the number of fruit and weight of variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 was enhanced by salinity (4.1-8.0 dS m -1 ). This evidence could be a good sign for positive response of plants to salinity. Comparing the response of different varieties to salinity, it could be seen that all plant parameters of different varieties were reduced compared to control except number of fruits of some varieties such as BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 (Fig. 1) . Moreover, the fruit fresh weight for variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 was enhanced by salinity. This evidence could be a good sign for positive response of plants to salinity.
Analysis of root and shoot dry matter in the experiment suggested a moderate susceptibility of the ten tomato varieties salinity under the field condition (Fig. 2) . Salinity treatment stimulated the production (or maintenance) of more roots at a slight salinity level (4.1-8.0 dS m -1 ), with BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 showing the greatest response. Despite their moderate susceptibility to salinity, these varieties apparently exhibited very high genetic potential across the salinity level compared to the other seven varieties. Plaut et al. (2004) reported that the suppressive effect of moderate salinity on tomato fruit size seems to originate from a restriction of water transport into the fruit, which results in enhanced rates of dry matter accumulation.
Similarly, there was a considerable decrease in the root and shoot dry matter across the varieties at 8.1-12.0 ds m -1 (Fig. 1) . BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 exhibited superior performance in respect of both root and shoot dry matter plant -1 . On salinity treatment, dry matter production was adversely reduced in all the ten varieties, except for BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2. For instance, BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 significantly produced more root dry matter at higher salinity treatment. The results indicated that the shoot and root dry weights decreased in saline condition, due to the moderate salinity (8.1-12.0 dS m -1 ). Similar outcome were obtained earlier by Mohammad et al. (1998) Heakal et al. (1990) reported that dry matter yield of plant shoots decreased with increasing salinity. Mineral content analysis suggested that Na + and Cl -were accumulated in the plant for a majority of the tomato genotypes (Table 3) . Both varietal and salinity effects, along with the interactions thereof, were detectable. Tomato variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 demonstrated relatively low accumulation of the two ions (Na + and Cl -) in a moderate salinity (8.1-12.0 dS m -1 ) and low salinity (2.0-4.0 dS m -1 ) treatment, Ghadiri el al. (2005) reported restricted water uptake by salinity due to the high osmotic potential in the soil and high concentrations of specific ions that may cause physiological disorders in the plant tissues and reduce yields. Salinity increases the accumulation of toxic ions such as Na + and Cl -in different plant parts, tissues, cells and cell organelles. Accumulation of Na + and/or Cl -takes place in the chloroplasts of higher plants which affects growth rate, and is often associated with a decrease in photosynthetic electron transport activities in photosynthesis (Kirst, 1989) .
Conclusion
Soil salinity is a major constraint to economic use of land for agriculture especially in the coastal regions of Bangladesh. The results of the present study showed that fruit yield of tomato were reduced by increasing salinity. Low salinity gave better results for most plant parameters and as salinity increased there was a reduction in plant growth and yield. Variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 showed an optimistic response to saline agriculture by producing more yield under slight and moderate saline conditions. Hence, variety BARI Tomato 14, BARI Hybrid Tomato 5 and BARI Tomato 2 can survive and produce good yield in coastal fields of Bangladesh.
